Rapid ecotoxicological testing using transformed BF-2 cells incorporating a luminescent reporter gene.
Since there is an ethical need to minimise the experimental use of higher organisms such as fish, especially those used in acute toxicity testing, fish cells are considered to be useful surrogates for fish in toxicity screening. The use of fish cell lines in conventional bioassays such as neutral red retention assays is however labour intensive, lengthy and costly. The use of luminescent reporter genes has been explored in our laboratory. In this study, a transfected BF-2 cell line (BF-2/luc1) was used for rapid toxicity testing on selected chemicals and results were compared with those obtained with in vivo fish testing and in vitro fish cell neutral red retention assays. The effect of temperature on the sensitivity of BF-2/luc1 was also investigated. BF-2/luc1 cells were harvested and suspended in PBS at 2.5-3.0x10(6)cells/ml. Individual aliquots of the suspended cells (40 microl each) were incubated for either 0.5 or 6 h at room temperature (22 degrees C) in the presence or absence of the toxicants. Bioluminescence was assayed using 17.5 microl Brightglo luciferase reagent which lysed the cells and provided the substrate luciferin. Luminescence was measured in a luminometer (Turner TD 20/20). The EC50 values obtained from BF-2/luc1 cells (0.5-6 h) generally compared well with the LC50 values (24-96 h) obtained from the in vivo fish tests on a range of species. The present study also showed that BF-2/luc1 cell sensitivity increased significantly when incubation temperature during toxicant exposure increased from 15 to 35 degrees C. The use of luminescent reporter genes in monitoring fish cells offers the possible advantages of increased sensitivity over the neutral red retention assay and a more rapid test to replace stain based bioassays, and provides a rapid screening method that could reduce the need for acute fish toxicity testing.